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(54) Polymeric composition forming stable polymeric micelles or nanoparticles in stable 
aqueous solutions 

20 [Abstract of Disclosure] 

The present invention relates to polymeric composition forming stable polymeric 
micelles or nanoparticles in stable aqueous solutions, and more specifically to polymeric 
compositions forming stable polymeric micelles or nanoparticles in stable aqueous 
solutions comprising an amphiphilic block copolymer of a hydrophilic block and a 
25 hydrophobic block, wherein one terminal carboxylic group of the polylactic acid derivative 
is fixed with a di- or tri-valent metal ion. The compositions of the present invention can 
form stable polymeric micelles or nanoparticles in body fluids or aqueous solutions. The 
micelles or nanoparticles formed from the compositions of the present invention have a 
hydrophilic outer shell and a hydrophobic inner core wherein a large amount of 



2 



hydrophobic drug can be physically trapped. The drug containing micelles and 
nanoparticles of the present invention have a prolonged retention time in the bloodstream 
after administration, and can be utilized to make various pharmaceutical formulations. 
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£ 1 * £ ^ o]^-(Ca 2 + )O.S HS^r uf^3|.E]^^ ufEj-vj) £^oH, 

£3 €■ £ <$^-g «J-? r *V ^ °l^(Ca 2+ )o.s. Jl^^l Jl-g-*r M-ii^g^- 1# ^« ^5L=q 

J** ^ItH 421- M-El-Va ^2flHol^. 

5. 4^ -& t^^l *l-8r(Ca 2* )o_s_ J7-g.* r t+icJfl-Eje, Hefl2.^<H £L4 H#80°fl tfl*l l^S. 5. 

£ 5a tt 1h§el ?}ft 4# °l£r(Ca 2+ )o.s. S-g-^r ^43*4 €4^1 PPC- 

H 5b of-.o. ^o.^ ol^-(Ca 2+ )o.s. ji$* r q-ii3rEl #4 tfl#<y- aS^o] HT-29 



-gig 



o>^S}. nl*i Efe M-t 3*3 $<tf*rfc Jl-&*r S^l-ofl 3 ^-*)1 ?! 

JL^-al-al, # el^-H^V -fi-H^flSl ?}-s^-a] ig&o} 27} 37]- ^ol^-o.^. jt^sH ^-g.*»6||^ n]^ q-i^ 
El€^ ^Ajo] ^aJ-£ ^.g. ojg. ej-fe ^-tV 3Hcf. 

oj=° oj ^Dfl^.Gj4 ^sj-o^ ^-g-gfl^ Jl^-^l-l- °l-§-*V ^n]^*}. ^^(submicronic particulate drug deli 

very systemW ^^l^ 91^. ^e^llfe ^S-*^ -!<-£- 4* °l-g-tr ^r±%l*\ ^^(nanoparticle system) ^ JL 

D]>i a) i tfl (polymeric micelle system)^ ^^^^^l ^#^1 X|vfl ^^S><^ Y4^-^ 

^l^l^l, Jl^°1 -B-g-^r 7]#ole> ZL iLji£)ji $i o.^, o|fr)*> A|At|A K^s\-7\ 7}^t}<^ ^-£.3. 

7}&, A2j afe AflS. °11 ^-§-31 H o V #^- i^?bcf. Aj^l^ O,^. Ols^ Al^Efl O. ^ofl^J. ^^o] ^*>J7 ( \+-§-Aj 

71--8-3J- ^ ^f*Sl Aj^tfl o] -g-*(bioavailability)-8r ^^l?lcfJl £LJl£l JI SZcf. 

2]? ^--S-^r i^r^ fs ^#^H) O.JJ Tj^j-sl-ol « ^-^^1 n]^^ ^1 

S^l-fe ^isl^cf [jp 116,082/89; EP 0 583 955 A2; JP 206,815/94]. 

el^ol^Al^ol] ^^7] - ^^A]7J ^-g; Af-g-Sj-O^ ^*VsJ A -B^ O]^ M.^ ti^sl-^Cf. Aj-7] ^ 

f^^-AlHl slsfl nlA|oi acH(core)°ll 0 >^el<i>°l-c.lAi( adriamycin ) a ^ ?]£Dl]El-Al(i n domethacin) -f- 

#H14-2.S -g-^A]^ Af-g-^J- ^ oicf. ZL&m, Aj-7) l-s- ^^^-Aflofl o]sfl ^Ajs} i^-7f nl^o. 

^^l>fl §-««7f <HS1 ^M, ^7] ^W; ^^Aflo] A^^l^^ol rto]^ Ag^Vj\ Af-g-Aloll^ ^ ^7^7} 0 F 7l^Cf. 

^ 4J*|a|«-4M ttsH, -S-^SM "^^sfJl a^ol ^7 G v^ ^^aj a<>l-^(core-s 

-B-^^-^1 ^1 0 552 802 A2S°11^^ 3.o]-^ af^S., H(shell)3. °) s.b]c]]^^a}o)s.s. A\^\ji r 3. 

<H(core)S. S^^fl- *HS-*M ^r-g-^ #<Hl^ 7>S^^-(crosslinking)-i- S}-*^ Jl 

^€ Jl^} n 1^2l ^|5« 0 ^t MJl5 r «c4. ZIEM, A Q V 7l aj-^^. o^^A o Vo] # o)lA^ soil- ^5].^ J7^-^)-7f 7 r J2^ 
* ^ ^ ^» °1^7l ^sflA-lfe a-B £fe A-B-A^Sl o)^ SL^ av^ ^-s. ^^oj «.«ofl 7}- 

H^^" #^(crosslinker)-g- £ 0 J^»1 5 r fe Afl^Aj-o) ojsj^-o) 01 o_nj, o|s. 7r ia^^- ^Afl^l o)] 

7V Sl<H OJ-^^O) SJ-JiSl*) S>^4^ ^AllAjo] Olcf. 
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*1«<K> ^H^olliEfle H_fe #e)ofD| t A]- §-<Sj o]§ £ i=. aV^ _a.is. ^^^IS. ol^<H^ nJ|-£ o| -§_*}- 

©1 iL-US-l&c)-. 

5,449,513 JLfe :_2-g-*j-j_L felolliltEltt ^-g-^J-ji, ±^ 3^4^ #e)»31^ c%__.s|. 

H^V -g-S] #e]C>ul^A> O.^^!^ A>-g-SH *|]2_^ O]^ ^f^Sfl* J_L___.5}-£l}. Aj-71 O)^ ^f^)^ ± 

°ltf^f^ 4 5,429,826sfe *I*r^ 2^4°J ^I^^bI-I-^ ±^ 5Lgx}°} t-^^H^S. °l-f-<>i;j_ o| 
^ Sife cf^ ^^*)1« m.*}^. ?*tm<L3., o]^ g:^ cf^ l-s- ^f^*||<_J t^7H ^3l^i -B- 
5_.*fl« ^^1^1 ?^^)» ^-g-^H nl^Al?! c]~g- 7}_S ^^-Al^ 31^7.} nl|-g- tf^aH^fe ^.g- 

£LJi5f«Cf. ___.fr|i4, Aj. 7 l »g._a_g. j,*^ Dl^o] o>^ fe o]* _*= SUSi^, 7.--5I ^a^ «-*||5M 2£o} Aj 

^-vfl^-^ Tfl 2001-6416431^ Sf^Q ^7\^2\ fe]aEAj -S-£^7> f^2] pH m^T.} nil* ^Aj^ 

^ \+-g^<_ 7>-g-S)-Al 71 ^JO) 7 flAlEl5iCf. ^leiu}, Aj-7] J7«.7V nl^o] f^o} pH _^_g_oljoll A} cfi§=_2] v+-g-Aj 

71-g-Sl-Al^ ^ oi^ «}^, Si*. 4 ^tb £51(37T.)2l ^-g-^<>l]Ai cjAl^V ^ S ol «j-#sl<H ov^^ol <f 

a^, ^ifl^.«] Til 2001-6446821fe <$M ^-^j*}- #ej £*]__. a}- -frH^a}- ±^r A i W°-3. °1 

°<K1^ ^f^lS] 2_^_3. 7fl2:*V J7^7> nl^s. 4^2) 7>-g-J_M .Q ^ 9l<L^, ^-g-^ °fl ^ <__j 

<?]-^^0l Jl§-7> Dl^ 7flAl5>^cf. 

«H1, ^-^7}1-^ ^Efl D||4 ^*Hr J7^-7> ^Aj #0l l Ul gfl ol^Ajo] Dl^ ^AJ-^ Jl«7l- ^--^ ^^§1-71 

l-^^f o^Aj ^ a ^^sj. ^a^AlxV ^7l» «-R-*Rr -R- 

£^)1« i^ai-fe JIS-a} S^l-ofl ^ «^ol^ ^7l-*l-^ ^-g-^j ^<H]Ai ^-*1 nl^ltl i^-7> £^ v| 

^4^1 «°1 $^3al, n l€ ^fe M" i^^-El# ^-¥-°11 Cf%=Sl "d-g-^ -g-^Al^ ^ SiAt^, 

SE«- MlollA^ ^-7l?i Jflfl-V ^ Sl-g-* $>o>^<H ^. ^Ajs>ojcf. 



^ -s-al^ ^7l-7> nfl J?- nl^|«|.^ f ^-g-Aj 7j._g_3.Aj 7] _ _^-g_oB s - _M|fi_|o(/i ^^o] 

i*7f nl| S fe q-ii 34-Bl€# ^^sj-fe Jl§-7> _£Aj^ ^^*Vfe ^olc}. 

^Ho.-s., ^-njsl ^-^^ ?1^aj ^.s._4 i^Aj °o l ?l^ 1-^- ^#^1 ^ 7V=^-aia> -y-ig-71* 

^■-n-sFfe l-el^M -B-£^l» a^Sf-a, -*7l l-el^J=<_b ^>=^-^l ^01 27} !£fe 37f ^-^oi^o.^. ji 

£?_K €■ ^S| JE ^-^^a- A o V 7| JI^T-V _£Aj§o)l olsfl ^A^ig 31^-^ nl| £ ^ ufir. ^ # _£Aj # ufl^-O)] u+ 

-g-^ ^Sj-^ a^l-g: T)1^-SV^ ^olcf. 



*^2l Y-Aj ? 1 3}-g- 

AJ-71 ^ ^ ^Aj s}ol , 

-S- i^r^ ^Aj_g o^Aj r. 

?>s^-a1a> ^7l« ^-S-Sffe 1-El^-EAV -B-Ji^l* i^3t_H, Aj-71 ^eM^eaV ^-SL^oj 7>h.^-a1 ^-^0] 2 7f !£fe 
37> =^o] ^o.^. Jl^s) JZ§.^> __^ft ^l^tbcf. 

^7] _£Ajl-oll ojafl ^Aj_a j7«^ nl| 5^ _4ic Hj-Ejl- _£Aj^ ufl^dl \4-g-Aj ol--o| _g.oj_g ot 
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°l*r £ 33- #^]*1 -i^ «4. 

£ ^^o 1 #^4 « ^^1 ^ 

?}=-^l# ^-cj7l» f-R-5 r te #^54-B^V -H-£*||» i^-sfjl, #71 f-emS# -*}-£. *H 3) 71- =^ A] ^vcj-ol 27> HLfe 
37} ^o]-^o.^. ji^^J ^-g-ofl^^ opg*}. ££^r M-ii 4El«* ^^*l-fe i**r ^#1~§- 3L<&tr<4. 

^ <£^2l ^^-sflfe jjl^ !-S.( A )4 ±^ 1-§KB)°1 A-B ^Efls. o]^ ^-s. ^f^o)^, 

«H^°J 3 -It ^cf. 5£t&, #71 ^^ ^f^lfe ^-g^ #°1M ±.*r<$ M(B)°1 f2°i(core)» 

^Sr^, ?l^r^ !-iKA)°l 18 (shell)* $^*>^ S<H-1I(core-shell) ^Efl^ 51 §-7} nl^-g- $^4. 

#71 1-^- ^^l^l «(A)^ ^-g-#°J ^-fr 7>a1 ji^Vs.a-I, ^l^AJL #el^^^l^Bl#(po 

lyalkyleneglycol) S£^ zl ^-H^l, f-e) «1 ^^S#(polyvinylalcohol), #^al^3|#el€-(poryvinylpyrolidone) S 

f-el ^>a.^4 D >°l-^(polyacrylamide) f°H, fr^Sr^l-fe £^^l^Alf-^oj-^^^.^s.( monomethoxypolyal 
kyleneglycol), -E-i^Ml-^l H-e] ofl ig ^l#e|#(monoacetoxypolyethyleneglycoO, <=Hl % S3$sl#(polyethylen 
eglycol), #el°11^?l- co -#S^g ^^(polyethylene- co -propyleneglycol) ^ 1-51 «1 'd*! »?}-&(poly vinyl 
pyrolindone)AS. ol^-cH^l n-f- ^ ^j^^ ^Jolcf. 

i£*r, Aj- 7l 3^ l;S.( A )o. ^b£^ 500-50,000 «rt*!sM, ni^- «l-#2]sV7fl^ f^o* 

£-71-53= 1,000-20,000 olcf. 

a. ^sl -a-s. ^^^1^ ± ^ l-^-(B)^ tl *H ^^H^°l ^sl-31, ^S-sfl^o) 

» 3E.#*}4. ^13-°-^- #Bl<Hl^tfls (polyester), #el ysHcHi-ol c ( po iy an hy dr jd e ), #e1°r D l:t#(polyamino 
acid), o_s.di^iEl| s.( P olyorthoester) SEfe l-eli^3}-;*!(polyphosphazine) ^-°1 &-°-oj, «>^3l*Ml^ #e) 
^-El-olc( polylactide ) #5l#el#el-oljE.(poiygiycolide), -f-el^rS^-^^polycaprolactone), lei t}°l^-#-2-gr( 
polydioxan-2-one), 1-el - co -^sl4£f°l H-(polylactic- co -gi yco lide), f-e)^- co -^l^-#-2--&(pol 
ylactic- co -dioxane-2-one), #21 ^"^1- co -7}-H5.^-E(polylactic- co -caprolactone) ^ #^1 s'Hl# g l - co - 
71-^5. ^-!-(polyglycolic- co -caprolactone)^-^. ^l^M^ af ^ #s»sl ^o]z\. ^7] !~^-(B)3l t-J-s^- 

Al ^« 0 Va> 7 ] s. ^l«-« ^ Slcl-. 

#71 <^^lAj -as. ^-^^^^ l-^-(B)^- ^^=^5 £^^ol 500-50,000 tl-ol a^a}^, cl^- uJ-^Sl- 

7)]^t 1,000-20,000 t^-olcf. 

a. -gj-tgofl oj-s o^Aj -as. ^-^^1^ ^-g-ofl ov^ev jn^j. n)^^- ^s-l-al ^^(A)^ ^ 

^ l-^(B)Sl S^ulfe ^l^Aj £-s. (A):4l ^ 1-3-03H1 tflsfl 2:8-8:20101, h}^^ Sl-Tflfe 4:6~7:3°]^. ?1^# 
l-^-(A)ol #71 ^^1 nln>o] ^ cl j,« 7 |. fe ^-g-ojj^A-1 J7£.*> 0^^. ^ ^ sf^ ^ o.^ , aV 7 | ajo|f ^ o., 

atV, #7l #el^-BAj- f r SL^]^ ^-cj-o) HV^-Al s>t| o|AVoj ? Vs^a]a}71 7 r ^4 A l# i^Sr^l, 4# 
iJ-^7l^ «1cs.a1 (hydroxy), oH)s.Al(acetoxy), SflS^^-AKbenzoyloxy) r-)lT'l-ii^-Al(decanoxy), # n lM^-Al(pal 
mitoxy) ^ ^A)(alkoxy)S. o) =-ol^l af # ol ^ol^ oi o.^ aV 7 | 7l-s ^-^1 aJ- 7 ] Efe 7}-s£La1a]- 

<£7lfe P H 4 °l#sl ^-§-^<Hl^ €^r^7lS. #-g-*H ^r-g-^^l^ 31 ^-Af ni^^- $^#cf. 

#7] #el^-H# -B-£^l7l- ^-g-^ tfloflAi nl^^- ^Aj S ). 7l ^IsflA-l, ^-g-°-«o)l -g-sfl ^ #21^ea]. « a|- vfl #7flSl-fe 

^ 4i^^7l7r ol^ol nl^ol ^A^^d-. =l ^2)-, i^-g- u)-^^ ofli^e ^-^o) §7>^ol 

^^S] 7>ea-AlAV ^-ol^-^elsl Slfj-o] olsl^-l nl^ ^Ajo] 2|- o)^c>l^ ^ ojcf. oH), pH 4 °1#°)H nl^^- ^Aj 
^ 9X^ ^l^tr t 3 J5 500-2,500 ^^^.S., £-a)-^o] u)-^- sj^ #°)] ^-^^1 ^-sflsH n l^ 

7M117V o]^ji t g-Af^ol 2,500 °l#ol^ a o v 7 isV ol -B-^. o]^ ^a^oI ol^cf. £7>^ol fe-g-^s. ^^-oB 

oflA-1 -g-Sfl^Al- olsl^ nl^^- ^Aj^V + olE^tb «el^"S# 4r£*fl£l S-7f^ ^l^A) Hl-o-^ ^ Al^J- 

#7l #5l^S# -B-£^lfe ul-fJ- 3] Sl-T)) sl-71 ^.*VA1 
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s] -ev ij i 



RO 



CHZ- 



n m 



COOM 



0 
II 

Afe C — 0 — CHZ — o]5L, 

0 
II 

Bfe C— 0— CHY , 

0 
II 

C 0 CH2CH2CH2CH2CH2 

0 

II 

C— 0— CH2CH2OCH2 0)31, 

<=»Him7l, <ffl^^7l, tHl?Vi^7l, **l£«S7l, tHl^ Slfe ofl^7l o)t^ ; 
Z ^ Y^r ^r±, ^1^7] SEfe n^.7]o]^ t 

n-& 1-302} *<)^°H, 
m£r 0-202] ^^14.) 

^-7] #^^-S^t -fr:E*l]fe W 1W1 9}^^7) ££fe 7]-s.a_A|AV im^^r'S-i: 7>*M, Sl-Tflfe 7f2.^ 

^ ^2] Aj^o,^ J7*H Aj-Efl^. £7l)5H, ^7l #2] ^-g-ofl t#El<H£ pH7f 



Y'fe ffife s\}^ 7 )o}x^ t 

pfe 0~25S1 ^M^, 

qfe 0-252) ^^o)c^ ; 



3K«|- ^ 2 




II 

C— 0— CHZ — COOM 
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S^th ^^71 #2) sfq-on 5>q. 0^0] jslaIaj. 7 }-a.^-A)A} <*-j- #i=. ^ai 3 ^ 42 ] 

^ 3 
0 

R0— PLA — C— 0— W— M 

C00M COOM 

I I 

W _ M £- C (CH 2 C00M) 2 t£i^ CH CH 2 C00M o]^, 

PLAfe D.L-l-el^-E^V, D-l-el Ah #e|<£<iA). D,L~^^^r #^#a|.o] ^f-*fl, D.L-^SW °V"1a].o] 



si-*}- a] 4 
O 

S— O — PLA C — O — Q 



(^"71 AH) 

0 

h4l— CH— c'4r 

(CH 2 ) a — C00M 010], 

L-g- -NR j - ££^ -O-ol^, 

R ! ^r± JEfe C , ~C 10 2] ^olo], 

CH 3 , CH 2 CH 3 , CH 2 CH 2 CH 3 , CH 2 CH 2 CH 2 CH 3 £^ CH 2 C 6 H 5 °H , 
M-8- ^r±, <4Bf-, 
afe 0~42] ^o]Dj, 

1-102] 

PLAfe D,L-#&1&|-eaJ. d-^^bj-eaj. i^nVrflAV D.L-^-iM ^21*^2} -g-f^*!], D.L-^S^ ^-g^s] 
oflAi Aj^ £ ] fe 3)0)1}.) 
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*k*$-& 5-1 D i£2«lH Jife ^.a ^-^^1 t5]e}EA} -a-isfll- ^tJ-sH JL€-*|- 

^ A] ^7lS|- ##ol-g.o| 7J*[£l 31^-7}- SLfe M-ln sM^-g-g- ^ «tf. #7] ^0)^.0. H X o)]a^ ufSj- 

lM*lfe f-Hl^-H^V -B-SL^I* SLQ*}7] Jl-g-*} nl^ vfl^ f-e^EA}. ? >a^-A| ^ 7 ]o^ 17 ). 

«Ht £fe 4in "B^* $>8*H f <£3^-& c-l^- %M}-AM fe <*^-g; ?M}. 

#7l ^o)-^^- 271- HLfe 37}2} ^-#ol^o)^ t zJ^(Ca 2+ ), ">Zlifl#(Mg 2+ ), u>#(Ba 2+ ), 3f 

(Cr 3+ ), €(Fe 3+ ), °J-^(Mn 2+ ), q^(Ni 2+ ), ^el(Cu 2+ ), o\<&(Zn 2+ ) IH^I^AI 3 + ) -§-0^ ^ej 

Aj-71 ^ol-8r^r 91^, fM>°j, ^SUHfr^l ^efl^ n] ^ £^fo|| $7H?H, a>^S> 

Tflfe ^^(CaCl 2 ), "gSW^l^MgCl 2 ), ^^-^(ZnCl 2 ). "^^^^^(AlCl 3 ), "gs^FeCl 3 ), 
z^CCaCO 3 ), ^«>^Ml#(MgC0 3 ), ^^(Ca 3 (PO 4 ) 2 ), ^^^^^^(Mg 3 (PO 4 ) 2 ), S!<g-OT n l 
*(A1P0 4 ), 3KM^n4l#(MgSO 4 ), ^^(Ca(OH) 2 ) ( ^SW^M] #(Mg(OH) 2 X *H+S*-W n l^(Al(0 
H) 3 ) i&fe ^>s}-<>l-<S(Zn(OH) 2 ^71-Al^lcf. 

#7] -g-^ol£,£. ^Bt^ 2^SH ^71- nl-g HLfe u}- S vflJfofl -g-oj^H hV^ 

*r Si^l-. ^13-^, ^f°]^o| #el^M -B-£^l2l ?>3^-Al7l^ ^<H1 3I«-7V t^I^ ^ # ofl ! c^ek ol 

*f S^^, #5l^EA). -fj-JE^o] J^A] <4 *H Qt^el «V# ^£7V ^7>5>7fl £H, 1 ^ 

°1# S^-sl^, 1-el^-SAi -fhSL^Sl ^s^-Al ^cj 7]2 |. ^ 7 ]- g>of ^ 1-21 h o V# #i7f ^l<a^cl-. oHl, ^ 

ufl ot^o; h^^^s ^ 7M7l7 ] ^sfl ai-g- # ^ o1 ^ 4 ai-^-sV 3 !, ^#^1 w Q v# *i<2*i7i7i 

S*!:, i^^ol^o] ^71-Elfe S^Sl-cl Jl^-^f u]^ q-ir oj7>l- ^A^^- ^ ojcf. ^^l^AS, 7> 

e^-Al Tg&7}2\ ^d]) cfl§V<^ 0.5 W olsVS. 271- ^ <^ol^ ^7>S1-^, #5l^M -B-S^lSl ^s^-Al ^ 7 1 
°+ ^^fe ^7> ^*l-7fl 51<>1 Jl-g-71- nl>g^ ^Efl^. 51.7,1 0.5 ^ ol#^ 27> ^ <#°l^-& ^e|*}^, # 

^^-B^V -°-^11Sl 7>e^-Al ^ 7) o| - ol fe ^ c$o]4- + 7 \ D l Cl^ ^*1 J1^^7l7l nfl 

§o11 q-ii ^El#2l ^Efll- 51-711 ^Cf. 

^ ^21 i^-7V n]>g £fe <4i^ °j7l-» ^ ^ 5)-^ 31^-7> £ o o t^)Aj l-s. ^-^^1 ui S^bI-eaJ. -^£^0] 

#^ v -i- 100 ^^=% 7l§SM, 

^^^fl 5-95 ^ 

#^^-mAV ^£^11 5-95 f^%-sL ol^o^^ ^ o.^ ; 

StV, 27> £fe 37> ^-^ol^°- Aj- 7 1 l-Elgl-EA]. 0-£^|2l 71-s^-Al ^-^71 2] ^-^=o)l cflS>ol 0.01 ~ 10 ^flS <^1 

Hl-^^sMI^. O o^^ 1-^ ^-^^1 20-80 #^%, "A 
l-el^EAV 20-80 #^%sL °)^ol7i $10.^ 

£tb, 27> £^ 37> ^o}^ AJ-7] ^EIBJ-E^ -f r 5L^2l 7> = ^-Al ^7)^ ^-^o)] cflsH 0.1~5 >^^«H , 

ul-^SMlfe, <y:?lAj -g-s- ^^^1 10-60 ^ 
f-al^-BAl -°r£^l 40 - 90 ^%S. ol^-<H^ otODj, 

27} HLfe 37> ^-^fol^-gr #7l #el^-EAV -prSLsflo) ^t-e^-Al ^-^7)0^ .g.^o)] cfl^H 0.2-2 o}* 

£ ^-^-8r #7) Jl^-Af 2l3t) ji§-7l C£^r ^ 3}-E|-t vfl-^-o)] V+^-Aj ol fo , ^.oj^j otsv^ ^ 

^!## ^ ^-^21 ji^-Af o]^ £ ^ q-i, s^B]m€r ^°\] -g-°J*J- ^ sa^, °1» °1-§-sH 
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S. 2 t±ir 44 ^71 ° 0 t?1^ ^ -£-51*1] °fl uf-g-Aj ot^-g. ^©J-^ of-I-o] 3£-<£ 

51*1]<3l 4=*M ^cl-714 ^o)^ ^A^ 0.5L4 4-§-o| .g.oi>g ^^j. n)^ t£ fe uj-t ^*}4. 

Vf*^ <?1*1H1 £fe ^Msl-71 $14<4 £ JIL-g-*} ol-g-S}^ V+-g-^ ot^-g- j7 

«^ nl^ crfe 4^ 31-El^ iflJfofl ^-A^ 7 }-g-2}?}4. \+-g-^ 4#o| 57 £4 ^ cc^ 4^43 «£r 

^M4?l i^Al^l- ^ofl ^447} ^ofl ^^SlJl, ^i°))A-l Jl-g-47} ^-g-t^H ^-g"^ 4#°1 ^t^M 4 
2la^» 44^1 44- 

^■71 -d^-Aj 01^.0. #o11 -g-<sfl£7} 100 mg/m« o^o] 444, <IMM1, i<3 41-*ti, 4#14, Jr jLi^cg ^ 

3.4, 4ii*S *\3.^l, :nxl4^ ^IS.^1, 44°le1^1, 44^ ^1 nfl a^I, 4 ^£4, 4^ <3*fl4, 44 

aUM, 4«1 *l:g.4 4 4 44344 4°1 40.0}, uf^-^Sl-Tflfe 4*11 ¥^4 m^^S- ^4 ^E7l Pfl-f 4"S- 

4#2l44, 4S314, °H£5L4°1^, s-^-ifLulAl 44^=^4, olcl-=.ulAl i o\^-C -i-^l 44*1, *}o]^3_ + 2_ 

^ A 4^1 4^4*1), Bfl^SiBfl*, ofliHHl-EH-a-, iiBS^!, SS^liElS EeloVAlS. oHlE)lolE > CJ]AH|E|- 
£ ^ ^EflS-Ol^ JreS ot-^, Efl444, Sl^-Al^ 4^144, o]Jf = 3.JS ul COX-II °l*lHlEl ^ 4#*H 
4 44. 

^71 ±4 JL44 i£^#4 44^ 4&4 7l-g-2l-Al7l7l 4°J 7 ^*V 4-g-Aj oi #S } 4^- ^^fl, 

#514^4 4^*11 4 4# 100 ^44°H cflsl-ol 0.1-30 ^%7\ H>aj-2]5KK 

^■71 \+-g-^ 31^7V Dl^o^ 03^0^ a7 )^ Af-g-^fe J1^7>ol ^.7,}^ ^ OJ^I^ -i-S. 

^^^1^1 2i^hH1 t4e(- 5-400 11m 5- 7^5^, nJ-^-zjarl.^^ 10-200 nmS. i€ 7>^sl-rq-. 

& \+-g-^ °M-ol ^-oi € ji^-^}. £^ M-i^El#^ ^^r«M 1^ ^ xicf. 

5f7| AjAH) ^ £ 3 oflAi iL^ Hl-sq- ^-ol ; -i-gj. ^-^^uV^l 21*1 5|-#e|H{-^ol ^.01^ jL-g-71- nl^(2:Aj 3) ^ ^ 

^ ^ ^el^-S^l el?b 4#el^^)oi -g-015, ni^(^Aj 2)<Hl «H1 ^ i^-A} s^#o)1 si 

?!- 5l-#2l^Iol -g-o.^ J7«7l- i4t^Bl# (^Aj i)ol ^on vfldA^ d^- iEfl 31^ ^ ojol, 1^ ^r£* 5- 211 TT 
¥ " a v ^2l i«-7> \+-g-^ 4#-& ^-R-tt ^*7f nliS 21^ M-^^El# ^Efl^ ^lSSM ^ SE^ Ul 

«1^^ ¥<^^ ^-g-^ e^-, 3^, ^ ml ^-4 T^jLjg. ^o^si-^, ^01^ -e- 

^2) #el^B^ -R-£*1H1 ^ ^^1 59 # ^ ^-g-ofl^ ^oisl-fe ?M 7 > 

^^11^513., S. 2 iife Hl-24 ^ol, 

°o k ?!^ « *#^1, ^El^EAj- o-sm] ^ ot-^. o. 7] -g-SflAlTj^ o. 7 ]^n]ll- ^a] ?! 5L <£o)# 

*^-#^r ^r-g-^ofl 7HH \f-g-Aj ol # ^.o. j, « 7> g^- sl-El^^- ^fl^Sl-fe ^-711(^711 1), 51 

Aj-71 Jl^A)- d]^oH 2 7> 37> ^^o]-g-^. ^7>*l-ol #emM 7)-^^ A] ^7ll- JL^A] 7)^ cf^K^ 

Tfl 2)5. ol^-ol^l ^l^Hj-^-g- i^-tFcl-. 

^Tfl 1-g: Hl-i-^l Aj-71 #Hl^S^- -8-S*)l, <^^1^ -ir-Ij- ?^*}-^| ^ \4-g-^ <^#^ OHI*, 

oV^1S<l1 °I11, »W£t|sl, ^l^^iesel-oi^, #JLJLif-, o^|eaj 51 ci-oi^-Aio.^. o] = oi^i af ^ 

n o]AV<^ ^. D flo)l ^-olA^ ^-<^^ -g-oli^. ^^.sv cf-g-, -B-7|^-ufls ^TlSl-Jl, -d-g-Aj 01-4 Jl«.7l-Sl ^<aJ*V ± 

^1^*V4. AJ-71 ^tl"l-a- pH 4-8 <?] ^r-g-^^- 71-sl-ZL, 0-80 ^°ll^ ^-g-^ 4# ^-B- JI^-aJ- ^-g-°«* 

^7i| 2^r A o V 7) >+-g-^ 4* ^-B- -H^7f o)^ ^-g-ojl^ 0.001 ~ 2 M ^7l 27f 37} ^-^o)^-^- ^*}- 

^-g-°4^ 71-51- JL, ^-a-<Hl^ 0.1~1 Ml} -S-°> ^^1*1 7^ol ^ Cf^-, ^-^ ?ii5l-ol jixfl tgEfloJ ^.^ <y=o|^-C.^ 
JlAjAl^l Jl^Af 21^ 14^ 3)-El# Clitic!-. 
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^13^4] i~ii t-em^-y- ^ 

Jl^-^ 2-*]^^-a1 t-V^-^-^I^- -°r£*H«- # D llti 0 l 7b°r(100~200 t:) ^ ?HK100~0.1 mmHg) 2:?i*HH 6-2 
4 aRI- «t-g- a]^1 $l a^sH ^l^sl-^nf. 

<^12:^ 1> D.L-1-el ^H<+(PLA-C00H) ^M§ 1 

D.L-^-B^V 100 g-lr 250 ^ = ? H >u. #e}^H-^| ^jl 3i«V7l» #a1*V 80t:^. 7V2J*}- 7]# 

71-1 ^ o^^H^S 25 mmHgS #«g-*M3*l i a]^ ^-oj- «]--g-A]^ i^o.^ #*l|SRr ^Wl-Sir} 

•£-§- -8r5i» 150t:5. ^^1713., oj-aJ-g. 25 mrnHg-sL 6 *\H ^ f^^, 

1 £ 21 ^fK^* 7>*M 2^^t ^#*Ba4. 

:H-S-74» Cj-A] 7>S>«^ p H 4 o] S >^ ^-g-OJHH -g-Sf)£|fe T^A^Sl J7^-AV» * ^#=1 JL 

£71-1- 1 £ 21 ^ff-^ofl cfA] 7Vs>^JI, ^^i4Sft 7V«M ^ 21 pH 7> 6~8°1 Si Tfl *M 

IN ^ ^-g-^^ 7>aH CfAl ^-g-ojj^. pH 2 S-&*>» ^-g-o«ofl^i ^#Al^cf. 

78 %)-& °JSm. S^7V2l i H-NMR ^sfleej 0.5L ^SS^o} , 540 Ik^r*}^. 

<Xl2:«fl 2~4> D,L-#e1 ^ ^(PLA-COOH) ^ 2 

u J-g--°r£, ^--y-i^i, a>^-^l?i-a- *>7l S is)- ^-ol ^71 ^lsoll 1:4 -g-^tV «o V ^l" D 

.L-l-fil^H^ ^ilcf. 

4>7l ^l^ofl l~4ofl Ai D>L _ie|^-EAVol ^5g 5 ^ Sf7l i 1 oil 



IS. 11 



*11 2: °1] 


(t) 


W*>) 


"3-^ 

(mmHg) 




^* 
(%) 


1 


150 


6 


25 


540 


78 


2 


160 


12 


10 


1140 


83 


3 


160 


24 


10 


1550 


84 


4 


160 


24 


5 


2100 


87 



* ^f-=(<2<^ ^^7>/A>^-^ £t°l) X100 

<7l]^^i 5> D,L-^^1:^ #el€-^2l ^^-Sfl(PLGA-COOH) fHJ 1 

D.L-^-M 55 g(0.6 mole)2l- ^e]^ 45 g(0.6 mole)-§- 250 ^2) 3^ -f-e «l-ei- #efiHoll ^Jl, «>-§- £ 

£f 150tS 10 mmHgS. ^vov^v ^^oilA-1 12 a^V «V-§-a1^1 ^flslsl-ji, ^7} ^]3l^) ^ 
»o^* ^§1-531. 

<^2:ofl 6 > D ( L-^eaV2|. #el#A>o} -^^^-^I(PLGA-COOH) ^ 2 

D,L-^eav 73 g( 0 .8 rnole)^ ^El-f-^ 27 g(0.35 mole)* 250 me2l 3^ -f-e f^3«l| •£-§- -S- 

160t;5_ ^Al7lil t oj-sj-i- 10 mmHgS ^ Vo l*V ^^JojtA^ 12 a)^V aV^-A]^) ^|S)*>ji t -#7l 14 
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7> D,L-^exv3). #e)§^ ^-^^(PLGA-COOH) ^ 3 

D,L-^-eav 91 g (i.o mole)4 9 g(0.12 mole)* Qv)} 250 mfc^ 3^ f-e 1-b^H<>]1 ^31, «]-* -fr 

S.* 160t:5. 10 mrnHg^. 12 <£-§-Aj5jl ^-g- Aj- 7 | *l2:ofl l^ -g- 

<«ai| 8> -i-e|#^ ^^(PLGA-COOH) fM§ 4 

D.L-^-S^V 73 g(0.8 mole)*}- 27 g(0.35 mole)* 250 m^^l 3^ af^ SuL, £ 

S» 180t:5. ^aI^ji, <y-sj-g- 5 BimHgS. 24 ^-§-^1^1 3* ^WKn. -# 7 ] ^ofl 1^ -g-^ 



[5- 2] 



*)ls°11 




cc) 


W#) 


"3-3 
(mmHg) 




(%) 




^# 




5 


50/50 


52/48 


150 


12 


10 


920 


63 


6 


70/30 


67/33 


160 


12 


10 


1040 


65 


7 


90/10 


91/9 


160 


12 


10 


1180 


68 


8 


70/30 


71/29 


180 


24 


5 


1650 


73 



<^]^) 9> D,L-^^3)- ^^^-^IKPLMA-COOH) IMi 

D.L-^H-iV 75 g(0.83 mole)^ D.L-^'iei a}. 25 g(0.16 mole)* 250 ml^H 3^ ^5- h}^ 
«V-g- 180 ICS ^Al^ji, -M-ej-g. io~20mmH g 5. #<g-S»- 5^^} h}-§-a1?J *fla]Sl-JL ^ ^3. 

°l] 14 D,L-3-H^4 -L><1^^ ^-^^1(54 g, ^» 54 %)♦ <a&cf. 1 H-NMR ^ 

* f^5^4f°l 1,096 W>J Jl^>» S^s^cf. 

<*fl2:°il 10> D,L-f2)^EA> (AcO-PLA-COOH) *M§ 

<#7) 2<HH ^ D,L--§^ ^-EA]-(^ig^. Jg-^at 1140 tf) 50 g* <>HlI^ 20 mC^ ^1 250 nH> 

<gs^ <>M|H#* ^^r*H cf*, ■£-§- ^-I-* #^ £tJ" ^r-g-^^l *H 

^-ft^ii. 2«1 ^]a}t.V cf-S-, oMl^l -¥-^r ol-^Ml^* 7>S]-a| - 

&* ^7lS>Scf. ^E^H %-t> °f^M]^* ^I7l5l-Jl ; ^1^- f^lJL oH|s.g. ^7^*H ^^l A o v ^ ^l^^l D,L-# 
eaj. (46 g> ^s.^. 92 %)-§- <a^cf. 1 H-NMR ^ ^2}-, 2.02 ppmel slHS. o>^s.a1 7 1* ^-ol^ ^ ^ 

<>11^^ 11> ^-nls^^-Al D,L-*b1^ea}- ft^si) (PalmO-PLA-COOH) ^ 

aV 7 ) A]Aloj) 2 °IH D,L-t2l^Aj(A 3 j^ a.^^ U40 ^-s.) 20 g* 250 ml -f-e #e|i3^1 1 

20 T: 7l#2:(oil bath)<H|Ai ^1^ ^§--§- ^^s) ^7)sV^cf. 7|f-2: 50^51 ifle) Jl 50 ml* 

^71-sl-oi ^^l^l =r^c}. °}7H ^o) eaJ. 5 mi-g- ^7>S>c^ av-g-^ai. 50t:JL *fJl ^d!i^-^ 7] o)| a^ 

10^)^ aJ-g-Al^cK ?}-§- °l^*#* 2f^^ «]A].^_ ^ *j 5fo) ^]7it!-^. ^^}* ^fi-sM ^1] 

Tit!" eh* 4^1 ^r°J ^ M J-§-^^#* <a*4 «^ ^-§-^0)) ^^-^ c)-^- ^oIa^ -i-elio]!- 



- 10 - 



gJHsSj ^2003-004561 1 



•-^#*l-$m. 

^e-tV (19.1 g, 96 %)-§- <aSi^. 1H-NMR ^ ^4, 0.88, 1.3, 2.38 ppm^l 3|3S s^lS^lt- 

^12:^1 12-22 -n-S-^l^ *>S.JM-?i <* ^ 

A o V 7| ^lr£oj| i~n oflAi ^ §^bJ-eaV -B-i^ll- cms. -g-nflollA^ ElAV^^ufE^- ElAVufE EJaJ-^*}-^ 

<^1a^l 12> l-el^-EA> q-E^.«(p LA _ C0 0Na)^ 1 

Aj-71 ^l^oil ioflA-1 3-441 D,L-#Bl^-EAV(^ 3 j^. ^-^5^ 5 4 0 o>^|s.o)l ^o] * ^-e afe}- -S-e^^ofl ^ 

i^^i ^Hi€ -g-^-a- #un cf^s] s]^^ jpr pH7j . 7 °j 3 -a- ^, ^ n>zmi#* 4 

^ ^-g-g- ^]7lt!- ^§1^, -g-^fl ^^715. oHlff gAljoj j7^ )# .go}^ oj» cfAl ° 

*]-7l £2^1 H-NMR* -f-SH ikQ 5-1-5 ^-a1aV 7 )o] oj^ 3)01^7} 4.88 ppm <*IH ^^Sl^ ^j-g- 

<%0-*\, ^€ i-g-7j-«- nfl ^-g-ojjo^ pH7] . 6.5-7.5 £cK 

<*)li£°ll 13> #el^Aj. 14^^- <g(PLA-COONa)^ ^MJ 2 

>S-7l ^li^l 2»1H ^-Aj*l D)L _^e|^-EAV(A,5g^. Jg.*].^ Af-g- sffe ^-§- ^1^*1-^1, Aj-71 125+ 

^H^r ^-g ^r*S5H M-Sf- 95 %)* ^^^cf. 

<^13:^1 14> oM^-a] DX-I?]^ <S(AcO-PLA-COONa)fil ^ 

Aj-71 ^12^1 10<>llAi ^-Aj*V ^HIS-A] D > L-#^^EAV(-3Ij 5 «-7,V^= 1140 AV-§-Sl-fe ^ -g- ^l^Sl-Jl, ^"7l 

^12:^ 124 *«a«- u o v ^-i: ^r s S*M ^MI^-aI D,L-#el^-H^ q-B# <g(^l- 95 %)* th^^^4. 
<Aflaofl 15> ^1S.^^-A1 D,L-f2l^ i+H# < g(PalmitoylO-PLA-CO0Na)4 ^ 

Aj-71 ^12:^1 10°1]a-1 ^-Aj*]- sj-o] M<5j^L Al D L-^^Bi-EAV^jg^ 1140^^)^- ^-g-<5« (28.6 v/v%) 

^(1N)* ^1^*1 7>*Vol ^Al^cj-. 

^2] o}a\}^ -g-oj}^. ^g].^ cfBi^q ^fHr°H Sl^?!- pH7l 7?] 3 ^<?1 ^, ^^r %tl "1-^1^-8: 7fsH 4^ 

21 *fl7l?l ^E-IsVJI, -g-Dfl 2, «1 71 51 <>H1§ ^-g-ojj o. -^ A]7l j7 ^Afl^ o)S Cl-A] 

^Aliso!] 4-o] * ^e^M -¥-^r ^HlB°fl ^1 ^71*1 ^ oHll-i- ^^"Al^ ^Afl^ j7^1 Aj-Eflo] ^-a] 

£^^a) D,L-#£1=1-eaJ. 4if«(^Ht 96 %)-§- ^^4. 

<Afl2<^| 16> #2l^A> «(PLA-C00K)2l ^ 

^7l ^1^^] 3°flA^ D,L-^el^E<4(^^5 ^-a^ 1550 ^*)* A>-g-s}^ ^5)Sl-Jl, ^j-7| *fls<i 1221- 

^^tb ^"S* ^^sM #el^E^i ^# «(^^» 98 ^j5l«cf. 

<a!|^^1 17> #el^AV ufH# «g(PLA-COONa)2l ^ 3 

A o v 7| ^l^o)| 4<HH ^-Aj*> D,L-#2l^-HAK^2j5 §-a>%= 2100 <S €•)-§• A>-g-*l-fe ^-g- ^I^sIji, a q v 7 | ^oj] ^fif 
"j-^-i- ^1=H ^bI^eav u}e # <g(^^l- 95 %)^- ^-Aj^sacj-. 

<Ail^ofl 18> D,L-^BAl3l. #^#a>^ ^.^^-^i^ uj-e^. «g(PLGA-COONa)2l ^ 1 
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•^•71 ^lsojl 5^1^ D,L-§m^i4 €-5l#^ ^^1(^5- 920 ^B)^r A>-g-§Vfe 5l-g- *)14*kH, -tf 

7} 125+ -§-oj*V uvuj-g. ^sJsH D,L-^S^4 #e1#^-s] ^#^H|4 4-e# <*(^-i=.-f. 98 %)-§- 

4. 

<*fl^l 19> D.L-^-H^ #e1#^ WIMI^ 4"H# <3(PLGA-COONa)4 ^ 2 

#7l ^ofl 6°fl^1 D.L-^W ^e|#^> ^f^K^S ^-^1-^ 1040 t^)^- A>-g-sKr *H4s}:a, 

X]^) 124 U-^-S- ^r«8*V^ D,L-^H-i>4 ^el#^>4 ?f^l4 <*(^s-# 93 %) o. ^. A ^ 

<*l|2:°ll 20> D,L-^^ #3##4 ^^114 <S(PLGA-C00K)4 ^ 

A oM ^ofl 7°flAi D.L-^-HW ^f^K^j-g- H80 ^-g-Sffe 3* ^1^^, 

*\)2io\} 12^ ^"S* ^r s S*H D.L-^-H^-sf fejf^o] ^^*j-^o] 92 %)-& 

4. 

<^1^<4| 21> D,L-^^s\- ^^-3)14 i+E-f- <£(PLGA-COONa)4 fM§ 3 

A <M *\}^} 8°^ ^t.V D,L-^-S^ #Hl#^V ^f^lH^-S 1650 Aj-g-sffe ^-g- ^^sj-ji, 

< 711^1 22> D.L-^-SW ^€^^-4 ^^1)4 4H# <£(PLMA-C00Na)4 ^8 

Aj-71 7112:0)1 Qofl^ *}-^*l D.L-^EAVn). nl-cflgjA]. ^^fl(^Sj$ 1096 t^)* A>-g-S>^ 7$^r *H4S}^, 

*fl^ofl 124 w 0 Vl 3* ^r^*]-^ D.L-^H^M ^^Sl ^-^^}s] q-e-g- oj^s.^ Q6 %) ^_ 

XI 4. 

^•71 ^li^l 12~22°1H ^fil^EAj -f^^ ? >s^.a1^ oj-g. S |. 7l s 3 ofl q-E^ojc]-. 



[a 3] 







^71 


^# 




^*(%) 


12 


PLA-COOH(540) 


NaHCO 3 


PLA-COONa 


540 


96 


13 


PLA-COOH(1140) 


Na 2 CO 3 


PLA-COONa 


1140 


95 


14 


AcO-PLA-COOH(1140) 


Na 2 CO 3 


AcO-PLA-COONa 


1140 


95 


15 


PalmitoylO-PLA-COOH(l 140) 


NaHCO 3 


PalmitoylO-PLA-COONa 


1140 


96 


16 


PLA-COOH(1550) 


KHCO 3 


PLA-COOK 


1550 


98 


17 


PLA-COOH(2100) 


NaHCO 3 


PLA-COONa 


2100 


95 


18 


PLGA-COOHO20) 


Na 2 CO 3 


PLGA-COONa 


920 


98 


19 


PLGA-COOHC1040) 


NaHCO 3 


PLGA-COONa 


1040 


93 1 


20 


PLGA-COOH(1180) 


K 2 CO 3 


PLGA-COOK 


1180 


92 


21 


PLGA-COOHQ650) 


NaHCO 3 


PLGA-COONa 


1650 


98 , 


22 


PLMA-COOH(1096) 


NaHCO 3 


PLMA-COONa 


1096 


96 



*ll2^l 23-29 €*r^ «"^CA)4- ±<^J$ M(B)4 A-B^ W«*fl W 

<*\}^<*) 23> S-ic^l^-Al #e) of] II iffl^sl #-#e) ^40) S-(mPEG-PLA) ^ ^<§^-*H ^(A-B^) 

2.tolls-Al#el<Hll^l#5l#(#^3j^ 2,000 t§) 5.0 gt 2 ^ 100 mi #4^3o)| Jf ^-o}- ( 

1 mniHg)5Hl^ 3~4 130^3. 7VgsM ^^-gr ^17Ha]^c|. ufll- ^^aI^ ^^5. ^aIsJ-ji, 
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•'^>7ll- °l-g-*H Ml-8- # D flt! ^^l 0 )Hi ^-S<Hlo]B(Sn(Oct) 2 )» ^o]c^ Q1 f^ % (i 0 .i3 nig, 25 mmol)* 

7}*}3. , 30-g- ^<y- ^ i3o°c^i^ i ai*v #<&amHg)*}^ -g-^^i^i -§-cKi-^- < a)» ^wbs^ 

. §NHH. 10 .13 g^ 7>*V ^, 130t:°lM 18 7V<gsl-S4. J1&^V» ^M^l = -g-sui 

* ^^^^Efla^l 7>SH ojo] a1 JLL Al^-g-oflAl 48 A^ ^^S^cf. 

^-71 51^1-1^1 #2l<>lim€#^#-#2lW°l^( m PEG-PLA)2l f^sg-g. -g-Aj-^ 2,000-1,766 <£1-°1$}4. ^ 
*h 1 H~NMR-§- ol-g-*M A-B^^ 1 ^: ^ XlSi^. 

<*ll^l 24> S.^l^l^elofl^^^-^«-#^^-E}-ol^( m pEG-PLA) « *§^(A-B^) 

a^l^l^eHl^el-f-Cf^j-a- 2,000 t-g-) 5.0 gt2? 100 m£ ^ 

1 mmHg^HH 3~ 4 ^-o> 130^5- 7I-0J5M ^-g-O- ^7] a] ^i}. u}ffs}i 3 ^» Ti^Af^ ^±sL %-#*}5L, 
^>7l» o|^-s}a) «}-§- ^nflo] iEflo|u|i ^-Sof]olH(Sn(Oct) 2 )» <^t\°]^9] 0.1^%(13.75 mg, 34 mmoDt 
7}f>}jL , 30-g- Sti>*l *- 130X^1 1 Al^l Jg-o> #<y-(lmmHg)5H #nfl» -§-«))a1^1 -g-nfld- « o]))» ^Tl^S^. 
^^1* ^ol^ 13.75 g-g- 7 }iQ J?-, 130^^1^ 18 7}<^t}^. ^Aj^ jl^-aH- oflel-g-oll -g-s|]A]7j Sf. c^Hg 

oflEflSofl 7 >«]-^ JS-g-AM- ^^Al^Cf. ^c^Al S-g-Aj-# A]^- ^.-S-oflAl 48 A] 7^ 7±^\^. 

#71 £i^llM#^lll^#3#-#3 W°l^(mPEG-PLA)2) g-Af^ 2,000-5,000 W>)^. HL 

1 H-NMR* ol-g-sj-^ A-B^^^: °J: ^ Sl^^-. 

<*ll^<*i| 25> SLh^v\\ ^-Al ^#2] #-#3 Wo) ^(mPEG-PLA) ^ ^(A-B^§) 

a.itB)]^-All.e]ofl^^^B]s.(^^=sj^- *-z}B£ 2,000 ^-gO 5.0 g^: 2 ^ 100 ml #e}>i3°fl ^ 

1 mmHg)sHH 3-4 a1# ^ 130X:S. 7}<*?>}°1 ^^-g ^l^Al^cf. I^fe}i3 Ml* £^1=0 ^aIsVjl, 
^A>7ll- wl-g- #nfloj iEllolu-ji ^S<>l)o]E(Sn(Oct) 2 )♦ 0.1^%(22.0 mg, 55 mmoDf 

7>S>31 , 30-g- HL^*! ^ 130t:^^ 1 ^-<a-(lmmHg)*]-^ ^nfl-i- -g-sflAl^l -g-nfl(s.s ^ m ^t}^. 

7$7\]i& ^o]*l 22.0 g* 7>^V ^, 130TC°flAi 18 7}^}^. *§^Q JL^t.}^ ^^.o\) -g-^A^ if. c]^^ 

Aj-7) S^^s.A)3.e; 01 ]^^ig^s._i^e4-^o]c (m p EG _p LA) ^ ^ig-g. ^-a>^ 2,000-8,000 ^B^l^cf. S 
i H-NMR* A-B^^^: XiSicf. 

<^la^l 26> J2. ^nflS-Al #2] ofl ^ ^[#21 #-#e) -co-^:?)^°] ^)(mPEG-PLGA) W ^^(A-B 
^) 

#71 232) h 0 i-^<H1 ^ ^-a}^ 5,000 t^)^ W<>ls ^ #5l«Ef 

iEfl0]^i^- S 0l]0lE ^DflSf ^-7)1 120t:^lAl 12 A]^- «}^-Al^ 'S-AjSle^ 

Aj-7] ai^]^-Al#e|o 1 i^^^ e i5-3.^(3i-EJ- co -#el#Bfol s .)( m p E G-PLGA)^ ^^j-g- €-^V^ 5,000-4,0 
00 a*, 1 H-NMR^r ol-g-s>o^ A _ B ^oi^. oj- ^ oioj^ 

<^lS<m 27> 2.^1^1#e1<Hl€^€-^«-#el(^- co -^-21-cI-o1^.av_2-^.) (mPEG-PLDO) « W 
^(A-B^) 

#7] ^l^o,l 233] « 0 v^ofl i4e]- £tDfls-Al^e]o 1 i^^g £ ]^.(^^:3j 5 . ^-x]-^ 12,000^)2]- ^e]-o]c ^ s}-e)-cfoi 
■^-^-2-8r^ ^Eflojx^^SoflolE ^nflS]- ^1 HO TCoflA^ 12 A] 7} Hl-g-A]^ ^Sf^cf. 

#71 s_ t^H] a] f- ^ o|] e] ^ ^- e| ^--^ £] ( sj-a - co _5|.e}.cfo]^.AV_2-^-) (mPEG-PLDO)^ ^-a)-^^ 12,0 

00-10,000 fg °l$}cf. ^t!-, 1 H-NMR^- ^l-g-«rf^ A-B^-g- <g ^ $191^. 

<7]}^} 28> ainfls.Al §b] ofl ^ ^e]f-fel jL^$(mPEG-PCL) ^-s. ^^-(A-B^) 

#71 ^12:^1 232] « 0 »-'a^ Cl-el- i2.^ tJ ||S-Aia.e]olH|J ? |^ a ]3.(^s : tiFj^ »^ 12,000 ^)^1- 7fS5LsJ-^# ^Eflo] 
^^■£<^|o]e 3,^2). 130 t;<HlAl 12 Al# ai-g-A]^ ^-^sl-^ci. 

#7] £t^SAl3-B] C H]^^§El#-#el?>^5L3J-S( m p EG -p CL )c l ) ^^=3j^ ^-Aj-^-g: 12,000-5,000 olSicf. 
£Etb, i H-NMR-i- 0 l-g-5M A-B^^-i- =r SlSi 4. 



- 13 - 



gJH^Sl ^2003-0045611 



•<*]S°ll 29> -SLi^l^] #e| °\) H € $-#el c-gM e)) ol _e (mPEG - PLA- palmitate) -g-'f'^l ^ 
(A-B^) 

o)) ig-g §J-eH = ( m PEG-PLA) (Mn;2000- 1750, 20 g )-°r fecial ^ 120t: 
i<a«11^(oil bathWM ^^SLS. ^-g-^r J&^l ^TH^c)-. A£f 50°C^. VH^S 50ml » 

-g-*!-* -§-s)H^e}. °l7H 2 ml (Palmitoyl chloride/mPEG-PLA=1.2/l #hD* ^7fSl- 

5L&x}9 methylene chloride^ -§-*iH;7l ^ z±X\ diethyl etherS ^^^7] j? a^s^cf <»o]# 
^1^^.^-^^ 48^?! £^<5)-£nK 2.V^|^-A]§^oi)^^^^^-i^si-E]-ol c ^-nltflolE ( m PEG-PLA-palmi 
tate)^ =g^^$ ^-a}^ 2,000-1,800 WolM. SE^V lH-NMR-i- °l-g-5M mPEG-PLA ^7]<y -OH°fl pal 
mitoyl7l7l- ^£l°}-g--8: ^ SZ^cf. 

23~27 °1H M ^^1* *M 5. 4 ol] M-El-ifl&cJ. 



[iT 4] 







(^&) 




23 


mPEG-PLA 


2,000-1,765 


86 i 


24 


mPEG-PLA 


2,000-5,000 


87 


25 


mPEG-PLA 


2,000-8,000 


85 


26 


mPEG-PLGA 


5,000-4,000 


90 


27 


mPEG-PLDO 


12,000-10,000 


78 


28 


mPEG-PCL 


12,000-5,000 


93 


29 


mPEG-PLA-palimitate 


2,000-1,800 


90 



aJaHI 1-3 27> 37> ^o]^o_^_ JL^A]^1 vf-g-A^ ig*. j7^> a^. 14^ ^-E]#fil 

<^AH] i> Ca 2+ ol£._o^ ^•Sel^-'i fl-fr D,L-PLA-COONa, mPEG-PLA 

aZl 1 i sl-^em^ D.L-PLA-COONa. mPEG-PLA -g-^ ^tHll 3l¥~A ol>9 7^ 

*S\^<>\} 13^1 D,L-PLA-COONa(^-7l-^ : 1140) 130 mg(114 mmol), 30 mg ^ <#7] *\]2l^} 23$\ <$ 

ik^r mPEG-PLAC**^ 2,000-1,765 IkB) 100 mg-gr ^HIB 2 rati -g-tflAl^ gv,g. -g-°»-g- 

ft 31 2 : 27)- ^o1-&^^ J*M^ r # 3 1 

0.2 M ^ ^5}-^ ^-g-°J] 0.29 m«(58 mmoDt ^7] cfTfl io|H ^2:*}- Jl ^-g--aH 7}^ ^ -g-g-<HM 2 
0£?i *H^$i4. ^-^37171- 200 nm"?] o]^-s).al <^^*V * ^iSsVS^. 

A j-7| ^A]oj)o]H ^ ^ ^-sflS-fe HPLCS- ^Mgil o!^J. 37l - Cfo]L|nI eLo) E ^ -7llEl*g(DLS) 

D,L-PLA-COONa/mPEG-PLA 2:^h1(^^=h1) : 56.5/43.5 

^m^n^i. w ■ 11.5 ^ % 

^r-g-^°l] tfl* -g-sflS! : 10.7 mg/mC 

°j7)-H7l : 18 nm 
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•<^aH 2> Mg 2+ ol^-o.^. sj-l^M ^-R- D,L-PLA-COONa, mPEG-PLA ^ 31 £-7} n l 

-0.2 M ^-=r <SS}-°>^M1# ^r-§-^ 0.29 ml (58 mmoDt <#7] aJa]o}| c^j i<>i|a-| ^]S?V ^r-g-^°fi 
7 }i£ Jf. 20-g-?i *H ^Si4. ^H7l7> 200 nm<?] °l-g-5M ^ *3 ^S^^cf. 

D,L-PLA-COONa/mPEG-PLA a^aK^u]) : 56.5/43.5 

3l#2l^il ^ : 11.5 % 

^-g-o«ofl tfl$. ^s^ej-^ : 10.7 mgM 

<&7}3.7) : 18 nm 

<-gAH 3> Zn 2+ ^l^rAS. thfr D,L-PLA-COONa, mPEG-PLA Wtf*0 31^-7}- 

0.2 M ^ ^r-g-^ 0.29 m£(58 mmoDt ^7] 12] #31 lo\}*\ ^2:^ 31-g-A> □) ,y] ^-g-o_»o]| 7 }*V Jjt 

^£r°iH 20£# tH^aI^. ^-^ H7 ] 7 y 200 °l-g-§H ^ ^H. 

D.L-PLA-COONa/mPEG-PLA i£^Hl(f^Hl) : 56.5/43.5 

^ : 11.5 ?^ % 

^r-g-^l cfl* 3i|-#e|E4-^ -g-sfl£ : 10.7 mg/m« 

^^1-3.71 : 18 nm 

4> Ca 2+ oj^-o^. 34-#e]^-^i ^--B- D,L-PLMA-COONa, mPEG-PLA-Palmitate M 
*0 JLg;7} 

^7] 222] D,L-PLMA-COONa(^-7l-^ : 1096) 130 mg(114 mmol), e)^-<fl 30 mg ^ Aj- 7 ] *fl^] 2721 
°<*€^ 1-^- mPEG-PLA-Palmitate(^-7l-^ 2000-1800 t^) 100 mg» °l-g-S}-:n. Aj- 7 ] o}*]]^. tflA] o|)e1 

1-8- AV-§-5>fe 53 -g- ^Wl-i, av 7 i 4J a] oi| 14 Jg-o_j*V av«i] 0.5. Ca 2+ sl^s) ^m^^. ^"-n- 31&71" o| 

D.L-PLMA-COONa/mPEG-PLA-Palmitate 2:^ hU^h]) : 56.5/43.5 

4«3^HB ^ : 11.5 % 

^-g-<»H cfltb sl-S-emiS -g-sfl£ : 10.7 mg/m£ 

°^^\3.7] : 18 nm 

<^aH1 5> ca 2+ 01^.0.5. a^e}^ ^--B- D,L-PLA-COONa, mPEG-PLA M ^^^^1 3-^7} d] 

aJ- 7 ] ^12:^1 132) D,L-PLA-COONa(£-7l-ig= : 1140) 100 mg(88 mmol), ^#el^H 10 mg ^ #7l ^oj) 242] <£ 
1-^- *f^*fl mPEG-PLA (g-*^ 2000-5000 ^1-) 90 mg» ol-g-SVs ^7] cflA] o)]El-g~g- A]-g-s)-fe 

^* ^12]5|-JI, <#7) -^A|oi] 12]. ^-QJ*V a o V^O S Ca 2+ oj-g-O^ 5f§e|E}-^J %VO- Jl^-^f a)>g ^] 

D ( L-PLA-COONa/mPEG-PLA S^oK^^al) : 54/46 

^m^m^. W ■ 5.0 % 

^r-g- 0 -!H) cfl« ifl-#3l^-a : 10.0 mg/me 
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•'"3^371 : 58 ran 

<^H1 6> Ca 2+ ol^-o.^. sj-l-sm-^ ^--ff D,L-PLA-COONa, mPEG-PLA ^tMl JL^-7> ^1 

#7] H]£l<*\} 13^1 D,L-PLA-COONa(^]-^ : 1140) 150 mg(132 mmol), s}"te|^-€ 10 mg ^ ^7} 255] 
^ *m mPEG-PLA (£-7}^ 2000-8000 ikB) 90 rng* ol-g-^S -$7} e>MI€- cfl^I <>llfM--§- ^-g^fe 

^■S- *^*Ka. ^71 ^AjoJl is). -g-<|]6V o. s Ca 2 + o|Ao S j7^^ ^tt n]^ ^ 

D,L-PLA-COONa/mPEG-PLA ^al(^^=«l) : 63/37 
4*^^ : 4.0 % 
^-g-^ofl cfl^V 4Se|^^i -g-sfl5L : 10.0 mg/m« 
<?J^l-37l : 50 ran 

<^<41 1> ^ol^-^o) ^6\] nJ-# Jl^]- n^g £ ^ u)-^ s^-g 2^#^ 

^fol-Sr^S] ^^H| ^ Jl€"7> nl>f HL^ Uj-ii S^#5] <?p§^ Sfl 5>7l 3} £o) J7-g-*} n}^ 

SiZj 1 ! 3fr#e]EH3 f}-B- D.L-PLA-COONa. mPEG-PLA -g-H- gjfc 31^-^ n]^ ^la. 

-^"71 ^UH is) D,L-PLA-COONa(^^l-^= 1140) 170 mg(149 mmol), s^el^iS 30 mg ^ <£*1^ M ^g-f^l 
mPEG-PLAC**^ 2,000-1,765 1M-) 50 mg-§- 2 me°fl -jMfM?H gh£- -§-<^-g- o^^-fr aflTl 

* ^el^-a « S-g-7> n)^ ^l^sf^c}. a o V 7 ] 3 7>5]- 

31, 40 TC-Hl^i 30-g- ^©H J^m^n^ ^-g-oJj* ^1S3>S^. 

^1 2 : 27} g^ol^g^ Jl^gfe £Zj] 

^•71 #7fl loflAi ^flst!- «-B- -IL-g-*} ^-g-^^- *M 1 3 -§--§: ^ 0.2 M ^ ^S)-^ 

^-g-o»-^ z|z| 0.0625, 0.125, 0.25 m«(12.5, 25, 50 mmol)* 7}z;}5L, -^-a^H 20&7_V ^<H ^£4. ^^37l7l- 20 
0 ran'a IN* °l-g-*M ^^Kb ^ pH 7.4°] PBS(phosphate buffer solution)^- ^7} *H ^Sel^-'i^ ^£7} 1 
mg/mH s]7fl sl^Al^j * 37 t:°flA^ Hfl^^^ ^W^H^ ^S}# HPLCsL ^^sj-^c}. ^ ^g^Rr 15 1 



[i?- 5] 





mPEG-PLA/ 
D,L-PLA-COONa 


CaCl 2 / D.L-PLA-COONa 
(W) 


^# ^£ (mg/m<i) 


0 Al7_V 


6 *17_V 


12^|7V 


24*1:7}- 


0.25 


50/170 


0.25/1.00 


1.0 


1.0 


0.9 


0.7 


0.50 ^ 


50/170 


0.50/1.00 


1.0 


1.0 


1.0 


1.0 


1.0 ^ 


50/170 


1.00/1.00 


1.0 


1.0 


1.0 


1.0 


0 


50/170 


0.00/1.00 


1.0 


0.4 


0.2 


0.2 



^7) S. 5 iLfe w>ef ^-o], o]-g--j- %7}ZM 7^o. t ^7| 9J=# H)s)] 24 *1^V ^ «H-^1 ^£7> 8 

0 % #4:sM 24 a|^V * of^-s] ^- £7 1- 0.2 mg/meo] ojcf . z}-# ^ol^.^- o.25 %7}i& 7g°- 24 a) ^> * 0.7 mg/ 

m«^5. 2:7] ^-£<H] H]S)1 30 % ^Sl-oj 0.0], o)^-^- ^7]-5H ^ 7g S>- _y_cf 3 Ufl °1^ 0 V ^# ^^7> ^ 

A o v ^^ °k ^ 91^ . 0.5 o)^ %7}i;}<x% ^-f , 24 ^ ^-£7> #®o) ^-g-^- <^v - oi^c}. 
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<-gtMl 2> D.L-l-^^'il- °j(D,L-PLA-COONa)£) §-^^<H] JL^\ 14^^ #^ -g^ 

D.L-f-^^-B^l- M-Sfl- <*(D,L-PLA-COONa)°J -g^^l ^ ^ #^ °M^-g- ^^5>7l ^*ti sj-7) 

°+ Jl-g-7} 2^#-°r afl^^i}. 

mPEG-PLA(&^^ 2,000-1,776) ^ S-*>1M 646, 1145, 1500 5&fe 2300°] D,L-PLA-COONa# # 
1:3:35. ^ -^oflfj-g- 5 ni«°11 ^.ofl^. ^g^c}. §^ 12 mlSr ^ 60 "C°lM 

10S-^V ^o^a-I ^-ge^iS ^"-n- £tf n)^ ^-g-ofl^. xlliS)-«cf. aV 7 ] _^*v jt^*]. d) >g ^-g-^ofl D,L~PLA- 

COONa^}- #^2l «Sj- ^-g-°Jj(^5L 100 mg/m«)# 71-5]- Jl, ^£0^ 20&# *H ^r°}i4. ^ 37)7]- 200 
nm°J 1^* °l-§-*l-^ ^4^- * pH 7.4°] PBS °+^-g-°3-°r ^7>*1-^ uj-^^lJ-^o] ^. £7 ^ x mg/^o] s]^] s^a]?] 
JL, 37 1C°1H ^^HS^ ^-E* HPLC« ol-g-SH ^^*>5S^-. =>- 5. 6 °fl M-Ef^ 

Si 4. 



[S. 6] 



D,L-PLA-C00Na^ 


^-I-^E (mgM) 


0 °J 


1 °J 


2 «a 


3 U 


5 <a 


7 u 


10 <Q 


12 °J 


14 U 


646 


1.00 


0.39 


0.23 


0.20 


0.17 


0.17 


0.16 


0.16 


0.15 


1145 


1.00 


0.74 


0.58 


0.47 


0.33 


0.32 


0.28 


0.25 


0.23 


1500 


1.00 


0.98 


0.91 


0.80 


0.54 


0.51 


0.46 


0.36 


0.36 


2300 


1.00 


1.00 


0.99 


0.98 


0.80 


0.75 


0.68 


0.64 


0.62 



#7] S 6 °)H >±fe ^ol ; D,L-PLA-COONa^1 646, 1145, 1500 ^ 2300 °-S. ^7>^^- 14°J ^ 

^ ^Efe zj-zj- 0.15, 0.23, 0.36 ^ 0.62 mg/ntfS ^l-a^tf. #7l ^nfS-f-El, D,L-PLA-COONa°-) 

°1 ^71-^s- efl-ol ^ t±o)- Jl^-Af u|-ii3i|-E]# S^#°l -tfcflajiUL ^Sfl^* ^ 5U°i 

<^°)1 3> D,L-#e1^^> T4S#<S(D,L-PLA-C00Na)5l ^ofl 14s. jl«-a|- 14^3}- E) <$^s§ ^ 

D.L-^sI^-eaj. q-s^. <g(D,L-PLA-COONa)sl ^^ofl nf^. jig-7> 3i^^2] <>}^^-gr ^i}7] ^sfl 

4^e1^-i, mPEG-PLA(^-^^ 2,000-1,776), D,L-PLA-COONa(^)-^ 1145)1- t a-%=«l7> l:2:x(xfe 2, 4, 6, 8, 
10 HLfe 12)°] 5 m« -g-sfl^]^ ^ -§-<5»^ \ 2 M 7}*V ^ 60 t)^l^ 10-g- 

^ *H*1 ^-Pr ^*}- v)Q ^-g-^^r ^]£S}«n}. jx-g-*]- n]^ ^-g-oflofl 100 mg/m£S) <g 

^-g-°^-& D.L-PLA-COONa^l- ^^SLS. ^ ^Sr°\}^\ 20&^V ^o] ^3.7] 7} 200 nm°] 

^£11- °l-g-5l-oi ^^Sf^Jl, pH 7.4°] PBS £]-t-g-°fl^ ^7VS}o^ 3l-Se1^-^2l ^-£7} 1 mg/ml o) s]7fl S)^a1?J 



[a 7] 



D,L-PLA-COONa/mPEG-PLA (^^=u|, x /2) 


°fl-^£ (mg/me) 


0 9J 


1 °J 


2 °J 


3 H 


5 °J 


7 °J ! 


10 °J 


12 °J 


14 °J 


2/2 


1.00 


0.25 


0.20 


0.14 


0.12 


0.10 


0.08 


0.08 


0.07 


4/2 


1.00 


0.41 


0.27 


0.22 


0.17 


0.14 


0.12 


0.11 


0.08 
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6/2 


1.00 


1.00 


0.96 


0.90 


0.78 


0.71 


0.64 


0.64 


0.59 


8/2 


1.00 


1.00 


1.00 


1.00 


0.98 


0.95 


0.90 


0.85 


0.80 


10/2 


1.00 


1.00 


1.00 


0.97 


0.95 


0.93 


0.87 


0.78 


0.67 


12/2 


1.00 


0.98 


0.96 


0.95 


0.95 


0.91 


0.89 


0.78 


0.61 



•#7| S.7 <HH £o] ( DX-PLA-COONa^ol ^y}^*]} n}e} jl^x} Vf^-^m^ t^^l ^7}n}<%SL 

*&*&*]7\ 6/2 °1^HH^ <J}^^o] <5l ^M^IW. 8/2 "Jl 14 H # ^£7> 0.80 

<*£^1 4> Ca 2+ 01^.0.5. ji^^a ^•Sel^-'t ^--fr -2-g-7> M-^^^ « Sfl#^ 



mPEG-PLA(S-7|-^ 2,000-1,776), D,L-PLA-COONa(§-^^= 1145)» #^1 1:5:20^-5. 
-T-^^l^-i- 5 mMl -g-slH^I -g-^-i: ^l^Sl-^cf. ^-fH- 4 m<>-§: 7>«>J1, 60 "C°1H 10-g-Ti *H*i ^"tel^lS 
tf-fr n]^ ^-g-o»-g- ^l^*V«cf. #7] jl&t.} n)^ ^-g-ojjofl i 0 0 mg/m£3l <3^& ^r-g-^^r D,L- 

PLA-COONa^ 7>^ji, ^-gr°lH 20 *H ^Si^. t^^W 200 nm<=J <>l-8-*M °1 

2}-SV^cf( S3S12^ 1). 

(2l^ 2) t-^f^Ml £ l-el^-EAVo.^. o)i=Lo^ uj^.^ 01 ^ 31^7} n]^ 

mPEG-PLA(*7]-^ 2,000-1,776) ^ D,L-PLA-COONa(^-7>^ 1145)* 1:5:20:2.3. * 

-¥-^°im-a- 5 mi°\) ^n*]^ -g-^i* sm. ^r r ^ 4 m«-g- 7}*}^, 60 °c°ii^ los-a *h*i 

^•-n- nj^ ^-g-oji-g. ^s^cf. ^^3.7171- 200 ran-?] ol-g-s].a} c^jfl. 

(2:^ 3) S^el^iS ^ l-^-^^^*)]^.^ °1^<H?J \+-g-^ «l=#ol j7-g-7> n]^ 

4«2l^-€, mPEG-PLA(^7]-^= 2,000-1,776)* ^ul 1:5 °_3. ^ -?-^«]| 5 m«°fl -g-*lH5>l -g-on 

* *fl2:Sr£4. ^fHr 5 7^51, 60 t^H 10-g-?i *M>M ^ 31 ^-g-Qfl^. ^ S 5>^cf. 

^37|7V 200 nm<y €^11- ol^-*H ^^^cf. 

#71 ^ Sf7l & 8 <H1 ^.^si-^^. 



[5 81 





mPEG-PLA 
(mg) 


D,L-PLA-COONa (mg) 


sl-Sel^l (mg) 


CaCl 2 (mg) 


^ (mg/m«) 


1 


436.9 


536.4 


20.0 


52.0 


3.5 


2:^ 2 


436.9 


536.4 


20.0 




3.6 


3 


436.9 




20.0 




3.7 



^^-i 31 SM, 230-250 gSl ^(male Sprague-Dawley rats)sl cfl Si -f- °« cfl s) ^ "» ofl 7}-^ 
Sl-Jl 3:^ 1, 2^ 2 H Sl^ 3* 2f#Bl^-'S 10 mg/kgSl -§-^o_S. cflSl^^ tflS. 15 ^ ^^Sj-^cf. ^ cfl si 
^^0.5. 1, 15, 30. 45^-, ^ 1, 1.5, 2, 3. 4. 5, 6, 8*1 ^ofl 0.3 mC* ^sf^ ^-y§Hl*»- ^ ##2} g-o. 
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^ 4* $4* 4 sH , 0.1 m«* ^^"fl *&1=H1 ^ 4$ #^o] s. oMS^S? * 

«S 0.1 me* 71-45*4. -*7l -g-^o)! io td$\ 4|^<>M|£|olJsg. 30^ 3^4 2500 rpm4M 10$ 

# ^4$445S4. <*««HI«|°lH #* 2.^ ^ 4^?H1 &7]JL ^±7]tM 40 TC *7)*n]]-l- ^^19 
-•4. 40% (v/v) 4^l£4H1i ^*°-3 0.1 me* 7fS|-Ji 303^ 414 Ja«l?l ^ JL^-^flHSnl-S^HXHPLCHl ^ 
.•a^Sa^. HPCL a^-Sr 4*4 £4. ^J*^ 0.075 me, -SMr 1.0 me/min, 4# 227 nm, 4*4-* 5 «.^ 24 % 6 ^ 
^-g-ojj ^e) ^ji i6$4 ^.g. 58 %v\A %°}5l 44 2 $4 4*H£4Sli i-£t 70 

%44 *7|-Algc}-. cfA] 4 $# 34 % 44 5$4 *44£4. 4 e ^* 4.6 X50 nm(C18, 44 e{- d]^-)J a> 

*4$14. t# # 4* *51 $4 44 S 9 ^£3 o)l 444x14. 



[2 9] 





4€h14€ m^c 


l- # *£(//g/me) 


i$ 


15$ 


30$ 


45$ 


144 


1.5*1 4 


244 


344 


444 


544 


644 


8*1 4 


2:*j 1 


82.6 


17.8 


10.1 


6.5 


5.4 


2.8 


2.1 


1.2 


0.70 


0.46 


0.32 


0.18 


2 


31.8 


4.1 


3.0 


2.2 


1.7 


1.2 


0.71 


0.33 


0.23 


0.13 


0.08 


0.04 


3 


30.4 


2.4 


1.6 


1.1 


0.90 


0.66 


0.39 


0.17 


0.09 


0.07 


0.03 


0.02 



19 ^ £. 3 iL$ 44 44, mPEG-PLA $4 *?^1 4* 4*4 S*j 3°fl «1 «fl D,L-PLA-COONa» 7} 
^ 27} 4 ^.Efl t^ofl ^^ojlo.^, £ m^s] Ca 2+ o]^.o.s. 444 2^4 14 2:4 2 Ji4 c-1* ^efl ffi 

*)lff-*H $ Jl$7j- n]^ a^^-o)! O^gfl ^Aj^ V+-g.Aj ^ ^.O. ^ -^J. Dl ^ o] ^ 0 _fl^ oJ: # o} 

-2. 2fl -H-^ll- ^ 5U^4, ^ol^-o. S j^g^ i-g-A} 4^44-g 2:4*4 t^tfl 4*4 4* ^.afl * 

<^*ll 5> Ca 2+ 4*_o^. ji^Q ^-o. jr^l- i4^El#Sl ^ 

Ca 2+ JL^Q 4644^ ^-B- -2$4 4^44 S4 4§ ^15. ol^o^A] ^1^1^>£1 *fl-f?-^* 4^1 

^444 ^sfl sm<4 ^o] ^1^1^ ^ ^iss>^4. 

(3^ 4) 4€e1^^1, $^-^-^^1, *el^EAj. ^ ^oi^-<g^ oi = oi^] v+-g-Aj ot#* ^-*tb ji$aV i4^e1 



^el^-'S, mPEG-PLA($A>^= 2,000-1,776), D,L-PLMA-COONa($A>^ 1198)* ^^a] 49.5:49.5:1^.^ 
& ^ $^°11f]-* 5 me<>ll -8-«fl*l^*1 -g-^* ^li^^cf. *fHr 4 me* 7>Sfjl, 60 T^H 10$^> ^<>1*1 4# 
21 ^ «"* 3.$A> n]^ ^*^«* ^lS5-}^cf. Aj- 7 ] Jl-g-Al- nm ^^^^ 100 mg/mesl ^f- 

*^* D.L-PLMA-COONa^f ^"at!- 7}Z}3_, ^o\}^ 20 $^i ^^4. ^^3.7l7l- 200 nm<y 

(S^ 5) sl-^el^-^, 3efl£io> EL ^ $^<Hm*S ol^<H^1 S Ajg- 

Heflai^l- EL ^ $^r°im** $3lHl 50:505. 5 mHl ^^el^-i 30 mg* *sfl*l?l *??j* ^1 

251^4. ^^37l7V 200 nm-?l ^E"l* «1*5>^ SfS4. 

(S^ 6) 4#el^^, *^*2h)1o1e 80 (b« 80) ^ $^<Hm*<Hl o]^.o] Al 

*el*5ai]olE 80 U A $=r°im** ^-^ul 50:503. -g-^ 5 ml^l 4€2l^"€ 30 mg* *5flA|^ *on* 

^1 3:51-^4. ^^37171- 200 nmtl €^1* °l*sM ^4 «l-55t4. 

^•71 ^Aj ^ 4* «"^* 5V4 S 10 °fl ^.44^4. 



[2 101 
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4 


mrtii rLft 
(nig) 


D,L-PLMA-COONa (mg) 


4#3^H1 (mg) 


CaCl 2 (mg) 


M (ng/ml) 


990 


990 


20.0 


100.6 


1.6 


^ 5 


3£l]:E-5.o} EL (ml) 


°.^r oq ^ ( m i) 


3q-#Bl^-i (mg) 




s)-te|^ ^ (mg/ml) 


2.5 


2.5 


30.0 




1.5 


2l<% 6 


H# 80 (ml) 


jjL^ofl^. (ml) 


a^e^-i (mg) 






2.5 


2.5 


30.0 




1.5 



^^-S- 230-250 g^ ^ ^(male Sprague-Dawley rats)^ tfls]^-^^ cfls]^^^ =!-§- 

sl-Jl 4, 2^ 5 ^ ^ 6^: ^#e|^-a 5 mg/kgS) -g-^o.S. tfl^^^ iflS. 15 2^1 ^SJSr^tr. ^r°J ^ tflSl* 
1, 15, 30§ 3? 1, 1.5, 2, 3, 4, 6^1iH 0.3 mi* €4J*el^ * £5ftCr. 

£th ^ ^# 4S+ #3.2.3. S-^*}^*-^ 1^- # ^ s>7l a 11 

^ £4 oil M-MS*^. 



[g 11] 





nj-^ej-^ f> if£(^g/ m J>) 


1* 


15£ 


30£r 




1.5*1 & 






4*1 # 


6*1 £ 


21*3 4 


86.5 


9.68 


4.71 


1.97 


1.10 


0.78 


0.35 


0.26 


0.14 


2:^ 5 


45.7 


6.60 


3.20 


1.40 


0.75 


0.46 


0.25 


0.16 


0.09 


^ 6 


13.9 


0.64 


0.26 


0.10 


0.07 


0.04 









3. 11 ^ S. 4 °1H o>s+ nf^ Tfl^^l* ^Ml^ (Sl^ 5 31 Si^ 6)°\] alsfl Ca 2+ oj^-c.^. 

:n.-g-7 r <4^^&)#(;£^ 4 )o| ci jLEfl l^ofl = _a ^ o] Ca 2+ o)^o.5_ ^^*1 JL-g-7} >4il3Zl- 

E]«(S^ 4)°1 Al^l^o] ^ ? (^ 5 )jicf t-l^. O.Efl *flff-sRr ^^.S-^-Bl -g- ^ o. ^g.^ «1 

<^-^^l 6> Ca 2+ 61 ^.o.^. s^e^-i ^-R- ^^#51 «f« 

^-il^l ^i^^b #3 tS. «H-^ (nude (nu/nu) athymic mice) (20 g, 8^^, n=6)S] s^Hl 7 X 10 6 

ol# °Mli(numan cancer cells)(PPCl, HT29)* f|s}fe ^li^^^ 0.1 mil- ^^Sr^cf. ^3713} jl 
l g c Hel7> 4a] 3«i o1^o)ai (Xenograft)*!-^ 3-4 mm^lfe (xenograft fragments)^- ^-fr&i} 



&&°] <y-5J °>^i(20 g, 8^^, n=5)s] 'g^El 3] SHI °l^-°l^€(3-4 mm)t 12 Tfl o] ^) e S? [ 

^1-7](12 gauge trocar needles)^. ^<^sf ji ^oj^^ol 100-300 mm 3 S.^s>^^ ^1 ^^sV^ 0.1^ 

o] Ai^-g- o^S. sV^cf. o°J^fl ^-^-^JL 5°>e]^ ^-g; q-¥^L, 0, 1 ^ 2<ii*l]<>fl ^o]-g-o. s ^e|^ Ji-g-7f 
u|t^E|# (2:^4) ^ 3ell5Lio|- EL ^)^) (^ 5)-. sf^el^ii^ 20 mg/kg 5121 ^ D -«l- f-sfl ^^tl- ^ 

^A]aj ^-^-g-^-a- ^^SV^cf. ^-g-^j-fr ^ (W 2 X L)/2 (<^7)A^ W^r L-8- ^)-g- ol^-Sl-al TflAj-s].^ 

S. 5a £ 5b °11 M-ErhH « r 2r 20 mg/kg -g-^ ^^°]2r°-sL ^al^ Jlg-^f uft3}-E] #(3:^4) 

^el^l 2§4 ^-<a-#>y o. 3S |] ££ ^ EL ^1^1°11 ^ojch^^ c ^ u(-E)-^Cf. 
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n)H HLfe »4ii 3f&)#-a: ^^sffe 2:^-§~§- ^llasl-^^oj, <#7l 7} ^Aj-g-ofl o]^ ^".^ n] ^ 

HL^ i-+t5}-E)#^ ol f |. ^ ol o.^, s.*], ^ol^-s). #^3J-J=aV 7>a^A) ^c+^o] 17> ^ Oj=o| 



(57) ^-7-0] 



2. 

*1 91°)^, ^7] <$*!^ ^ ^^^1l7V #em2j31#e1#, #3°ll!i3]#e1#, #e]«l\i*]§e1^, 

#e|^El-ol^ ( #^^e1#efo|5L, §e)cfo]^.Aj.- 2 -^ j fe]?f££ts, co -#^#e^oi^ ; #51^- co 

^T 2 -"^- 3. 

*fl 2^ofl €^ #^-4 ±^ ^}^°] AA 500-50,000 W£ ^ *Vfe 

^T 1 ^ 4. 

*fl 1*<H1 !U<H*1, ^71 ^Aj ^-^ flvfl o} 5]-^ mo; Hl7 ^ 2 :8~8:2(w/w)<?1 ?}-§- ^ 

^^p-^- 5. 

*fl 1*<H1 $a<H*i ^7l ^Aj 5~95^^%°|3i, #e|^EAj. o.£^]^ 5-95^^%°] ^-^^5. 



?l^r^ i^Aj ^Aj^ O^Aj « ^-^^1 ^ 



^T L ^' 6. 

All 1*M A o V 7l #2l^SA> -R-5i*1)7}- §1-71 SKl-Al 1JS. ^AlSlfe S-^J^S SV^ ^-g-^oflA^ 0].^^. u]^ 

^ ^^*\^ -H^a> ^Aj # . 



l 




(AJ-71 ^°11^, 



0 



Afe — C— 0— CHZ — o) ji. 



B 



0 
II 

^ C— 0— CHY — 
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0 
II 

C— 0— CH2CH2CH2CH2CH2— se^ 

0 
II 

C— 0— CH2CH2OCH2— ojji, 

R€- <T±, <>M«7l, tJ^^7l, $]?}}x.<£7], *nlS^7l, U 7l o] , 

M€: M-Bf , 5c e]f olnj, 

n£: 1~30^ 

m^r 0-202} 3<r<>14.) 

^■^^ 7. 

*9 5fl<>H, ^7] #el^EA> -fr5.*(7> §1-71 3)-«M 2S 5}^- S.^ 0.3. ^oflc^ o>^ a] ^ 



40 -I r0 I 0 

C — 0 — CHXttC — 0 — CHY '+~C— 0~ CHZ~ C00M 



(-*7l *HH, 

Y'fe sfl^Hnj, 
pfe 0-25S] 3^<>M, 
qr 0~25^ ^°H, 

p+qfe 5-25S1 ^^o]^, 

M^r ^r4i, >4B#, BE^ sl-g-olt)-.) 

3^ 8. 

XI 1^1 Sa«H^, #71 -fr£*l|7V sf7l 3>K^ 33- 3£>»4s|fe ^J-I- ^ sj-fe ^-g-ow^Ai 0].^^. Dl>g 

31-*)-^ 3 

0 

RO— PLA — C— 0— W— M 



(#7l <iHM, 

COOM C00H 
w _ M o. C (CH2C00M) 2 CH CH2COOM 0 ]d1 ( 
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-8: ^«Rr 51 2:^-§-. 
0 

II 

S— 0— PLA— C— 0— Q 

o 

H~f-L — CH C-J-g 

sfe (CH 2 ) a — COOM o]v\ y 

L-g: -NR 1 - SEfe -0-°M, 

R ! ^ Hlfe C j ~C 10 2] <lHi°H, 

Qfe CH 3 , CH 2 CH 3 , CH 2 CH 2 CH 3 , CH 2 CH 2 CH 2 CH 3 ££^r CH 2 C 6 H 5 °H , 

afe 0-4^ ^o)d}, 
b^r 1-102] ^^©1^, 

PLAfe D.L-l-^^-S^, D-fe]^^ #eH£f D,L-3\^4 #e)-f-^ ^-f^Mfl, D.L-^S^V^ ^av^ 

^T 1 ^" 10. 

1*8-01] 5U°H, ^"71 #^^<l> -B-£^l7> &7V^ 500-2,500 ^S-?] o.i5L sl-fe ^-g- 0 -S^A^ 

11. 

12. 

5tM*l, ^7l §5l^EAV -a-£^7> PH 4o]t}9] ^-g-ofloflA^ ^pA] gJO.^, pH4olAj-o 1 ^^.oBoflA^ 4-0}^ 

*8 ^ Ji M^=o] 500-2,500 Hr^9l ^$£.3. sffe 

3^8" 13. 

*)1 1^ vR^l 12*J- ^ sj-o)) ttj-i. a^l- ^ 27)- SEfe 371-21 ^-^0)^0) ^el^-B^V -ffSL^l^ ?)-e 

4 A l7l2l 1^^°)] cfl^H 0.01-0.5^^^ sfe ^r-g-^^l^ nl-S-a- ^^sfe JL^-7f 

14. 
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..*) 13*<H1 9X°]*), A oM 27} 5Efe 371- ^ol^-o] zH£(Ca 2 + ), n).^zi.-))^(Mg 2+ ), a]-#(Ba 2+ ), a#(Cr 3+ ), ^ 
(Fe 3+ ), nj-^KMri 2 + u|^(Ni 2- ), ^-e](Cu 2+ ) ; oj-<£( Zn 2+ ) "^^(Al 3+ o^o^ a} 

3^ 15. 

all 14*^1 ^-g- 70~99.9#^=% 

g| n^o} ± + a£ ^o] x$d\] v+.g.^ ot- 0.1-30#^%-S: i^fe ^3 

^^J- 16. 

*l) 15^-^1 Si^H, #7l \+-g-Aj #<H1 cfl*}- ^-sfl£7> 100 mg/m£°lSl-°H ( 4t^l, <^lS.^]-ol^, 

S-^-SHlAl, Cf-^i:^HlAl > o]cf^-HlA] ; 0>Bf~C -§-Sl ^HMI, -4 °1 # 5. ^ i ^ A ^ £ <3 ^ *!] a)l , Efli^tflS, ofl 
iE^olA iiSI^, iS^lrilEflS, Se]^-AlS. oHjEflolE cijAHlE}^ iE|lo|£ S.SS- ^ ( Efl^A) 

=1#*1#, ^S^ERl, ol« SSH ^ COX-II -y^HlElS Ol^o^^l zi-- ^aflAi a^ei^ si-H-^l 3* #3 
^T 2 -"^" 17. 

all 1* ^} all 12*J- # ol^ ^1 ^ >y-7l 27} 37} ^ol^o] fe]^ -£-51^ 7} 

2^-Al7l^ 1 r$t$o\] cflSM 0.5~10 ^J* #3^3. S}^r ^^-Oflo)]A-1 »4t3l-E)§^- ^ Aj t}^ SL^T.} 

^T 2 "^" 18. 

afl 17*^] 5a<>H, Aj-71 27]- Sfe 37} ^o|^-o| z}-#(Ca 2+ ), u}zLt|j^(Mg 2+ ), «}-§-(Ba 2+ ), j3.-§-(Cr 3+ ), ^ 
(Fe 3+ ), ° 0 V^V(Mn 2+ ), M€(Ni 2+ ), -?-e|(Cu 2+ X °>^(Zn 2+ ) <£fe ^-^-^(Al 3 + )s. o| = <^^l zl#o1H *\ 

19. 

afl 18 *<H n}-& :n.£-7} SAjl- 70-99. 9#^% ^ 0.1-30^^%-g- £*}<5>fe <5}«}3 

3^*8- 20. 

\+-§-^ <^-§-*S^s}fe SAj# ^l^^^'Hl Si<HA^ 

1-^ ^f^*fl, o.^^) ^ ^-g-g- o. 7l ^.nflofl ^^-S>o^ ^-g-Aj ^ ZL-g-7> n]^ £ 

^ l4V.2)-El#t ^l^Sl-fe ^K^Til 1), ^ 

AJ-71 a)]^*> i^Af- nl^ofl 27} HLfe 371- ^ol-g-^^- ^71-sH #el^H^ -f|-5L^2l ?>s^.Al <i>c4. 7]# jtl^a)?! 
3-31 (#7fl 2)5. ol =o^^1 Afl^« 0 1-^. 

^Jt 1 * 21. 

^11 20^-°!] 5a°H, -^71 -B-7] -§-Bfl7V o>ai)s. ) oflEi.*, Dfl^-^-. cHlH^l- <H11, oHls^Bl, BfliJia^sl-ois., #5. 

^if, 0 H1B<+ ^ cfol^-Aj-o.^ o)=o^^1 af ^oflA^ 3fuf HL^ n olAj-o.^ a] ^J^- s.^ 0.5. g^fe \+-§-^ 
^«"* i«-Sffe i^-g-alli£H}-^. 
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H&X\ 013! (Mixed PM) 




(Fixed PM) 
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0.01 H • 1 ■ 1 " 1 1 1 

0 2 4 6 8 

MZ} (hr) 
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